rSearching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-1 81 295 

(43)Date of publication of application : 23.07.1993 



(SOlntCI. 



603G 5/08 
G03G 5/147 
G03G 21/00 



(21 Application number : 03-358815 
(22)Date of filing : 27.12.1991 



(71 Applicant : KYOCERA CORP 
(72)Inventor : FUKUNAGA HIDEAKI 



(54) ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PURPOSE: To remove discharge product ion caused by corona 
discharge and to prevent image flowing in an electrophotographic device 
by installing a fiber cleaner for dusting off the surface of a 
photosensitive body in between an electrostatic charging means and a 
cleaner. 

CONSTITUTION: The number of photosensitive body 1 using times is 
counted by a counter 15, for example, a cylinder 13 is actuated every 
100 to 50,000 sheets and the fiber cleaner 12 is pushed against the 
surface of the photosensitive body 1 at a prescribed pressure so as to 
dust off the surface. The fiber cleaner 12 is obtained by sticking a cloth 
such as nylon and cotten, etc., on the surface of a plastic core, and the 
surface is recessed and brought into tight contact with the surface of 
the photosensitive body. By making the pressure for bringing the fiber 
cleaner into contact with the surface of the photosensitive body > 
1kg/cm2, the discharge product ion on the surface of the photosensitive 
body can be wiped off. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electrophotography equipment which arranged the cleaner of an electrification means, 
an exposure means, a development means, an imprint means, and a residual toner in the perimeter of the 
photo conductor which carried out the laminating of an a-Si system photoconduction layer and the 
surface protective layer on the conductive base material So that the surface protective layer of said photo 
conductor may be ******(ed) between said electrification means and cleaners Electrophotography 
equipment characterized by forming the fiber cleaner for removing the discharge product ion 
accompanying the corona discharge in an electrification means, and making it contact this fiber cleaner 
to a photo conductor by the pressure of lkg/cm2 or more. 

[Claim 2] In the electrophotography equipment which arranged the cleaner of an electrification means, 
an exposure means, a development means, an imprint means, and a residual toner in the perimeter of the 
photo conductor which carried out the laminating of an a-Si system photoconduction layer and the 
surface protective layer on the conductive base material So that the surface protective layer of said photo 
conductor may be ******(ed) between said electrification means and cleaners The fiber cleaner for 
removing the discharge product ion accompanying the corona discharge in an electrification means, 
Electrophotography equipment which establishes the device to which this fiber cleaner is moved 
between the location in contact with a photo conductor, and the location distant from the photo 
conductor, and is characterized by contacting said fiber cleaner to a photo conductor intermittently, and 
♦ ♦ ♦ ♦ ♦ ^^mg) it 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Application of the Invention] Especially this invention removes ion generated on a photo conductor by 
the corona discharge in an electrification means, such as nitrate ion and ammonium ion, about 
electrophotography equipments, such as a copying machine, and a printer, facsimile, and relates to the 
electrophotography equipment which prevented image flow. 
[0002] 

[Description of the Prior Art] In order to prevent breakage by the corona discharge of an electrification 
process, and the physical and chemical breakage by contact to the other members in an 
electrophotography process in the photo conductor for electrophotography from the former, the 
protective layer is prepared on the surface of the photo conductor. For example, in the case of an a-Si 
system photo conductor, surface protective layers, such as a-SiC, are prepared. 
[0003] Although a surface protective layer is an insulating layer or a high resistive layer near it, in the 
corona discharge in an electrophotography process, especially the corona discharge from an 
electrification machine, discharge products, such as nitrate ion and ammonium ion, occur. The ozone 
generated by discharge oxidizes the nitrogen in air, and these ion generates NOx, and is generated 
because NOx reacts with the water of adsorption on a photo conductor and serves as nitrate ion. If 
nitrate ion, ammonium ion, etc. stick to the surface protective layer of a photo conductor and absorb 
moisture the moisture in atmospheric air, the electric resistance of the front face of a surface protective 
layer falls, it will become impossible for a photo conductor to maintain an electrostatic latent image, and 
image flow will generate it. 

[0004] For prevention of image flow, JP,51-65941,A, JP,52- 129434, A, JP,53-32744,A, etc. heated the 
photo conductor at the heater, and have proposed evaporating the water of adsorption. Although heating 
of the photo conductor at a heater is technique generally used, by this approach, there is a problem that 
fixing of the toner to a surface protective layer arises. Moreover, heating a photo conductor at a heater 
makes the power consumption of electrophotography equipment increase remarkably, and it makes the 
latency time at the time of the beginning of using from between the colds extended further. 
[0005] JP,61-1 12153,A, JP,62-1 19567,A, and JP,63-60477,A have proposed removing discharge 
product ion by the abrasive material. However, using an abrasive material damages a surface protective 
layer, and when mixing an abrasive material to a toner, it reduces a development property. Furthermore, 
there is a problem of making it on the contrary easy for a metal atom metallurgy group oxide molecule 
[ activity / from a surface protective layer ] to appear on a front face, and to happen adsorption of a 
discharge product by polish. 

[0006] JP,2-293884,A and JP,2-293885,A have proposed removing the discharge product adhering to 
this photo conductor front face using water, polyhydric alcohol, or its derivative. However, bringing a 
wet process to a dry-type process complicates the structure of electrophotography equipment, and it is 
not desirable. 

[0007] In addition to this, JP,50-2105,B has proposed wiping off a residual toner with a fiber roller. 
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However, not a thing but the cleaning process used again for clearance of discharge product ion of a 
fiber roller here are wet. JP,57-13566,Y has proposed the cleaner equipped with the recovery roller, the 
blade, and the fiber brush. However, a fiber brush here is for removing a toner, and is not for removing 
discharge product ion. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention removes discharge 
products, such as nitrate ion which stuck to the surface protective layer, and ammonium ion, and is to 
prevent the image flow of electrophotography equipment. 
[0009] 

[Elements of the Invention] In the electrophotography equipment with which this invention arranged the 
cleaner of an electrification means, an exposure means, a development means, an imprint means, and a 
residual toner in the perimeter of the photo conductor which carried out the laminating of an a-Si system 
photoconduction layer and the surface protective layer on the conductive base material So that the 
surface protective layer of said photo conductor may be ******( e d) between said electrification means 
and cleaners It is characterized by forming the fiber cleaner for removing the discharge product ion 
accompanying the corona discharge in an electrification means, and making it contact this fiber cleaner 
to a photo conductor by the pressure of lkg/cm2 or more. 

[0010] It is characterized by for this invention to have established the device to which the fiber cleaner 
and this fiber cleaner for removing the discharge product ion accompanying the corona discharge in an 
electrification means are moved between the location in contact with a photo conductor, and the location 
distant from the photo conductor so that the surface protective layer of a photo conductor may be 
******(ed) between the electrification means and the cleaner again, and it to contact said fiber cleaner 
to a photo conductor intermittently, and to ****** it. 

[001 1] As a fiber cleaner, the thing of arbitration, such as the shape of the shape of the shape of the 
shape of the shape of the shape of textile fabrics or a nonwoven fabric and felt and a brush and a pad, the 
shape of toweling, and paper, can be used, and plastic fiber, such as animal fibers, such as vegetable 
fiber, such as cotton, hemp, paper, and absorbent cotton, wool, hair of a rabbit, hair of a horse, and silk, 
or nylon, polyester, and an acrylic, is used for construction material here. 

[0012] lkg/cm2 or more of 3kg/cm2 or more of pressures which contact a fiber cleaner to a surface 
protective layer is more preferably made into 5kg/cm2 or more still more preferably, and since pushing 
by the not much strong pressure is not desirable, an upper limit is made into 10kg/cm2 or less. The 
pressure of a fiber cleaner is important, it begins by making this pressure into lkg/cm2 or more, and 
wiping of discharge product ion becomes possible. 

[0013] In order to prevent generating of fiber waste and lowering of the wiping capacity by the crater of 
a cleaner, a surface protective layer is made to contact intermittently preferably, although a fiber cleaner 
may always be contacted to a surface protective layer. The frequency of wiping is made into 1 time one - 
every 50,000 sheets for every 100 copies. 
[0014] 

[Function of the Invention] In this invention, a fiber cleaner is contacted to the surface protective layer 
of an a-Si system photo conductor by the pressure of lkg/cm2 or more, and discharge product ion, such 
as nitrate ion and ammonium ion, is wiped off The device of wiping here generates electric field in 
electrification by friction with a cleaner and a surface protective layer, and is considered to move a 
discharge product to a cleaner. Moreover, since the fiber used for a cleaner contains the polar high 
radical and the moisture in air is absorbed moisture including a hydrophilic radical, discharge product 
ion moves to a fiber cleaner easily from a surface protective layer. In order to move discharge product 
ion by frictional electrification, when the contact pressure of a fiber cleaner and a surface protective 
layer was important and this ** was low, by about two 100 g/cm, it became clear, for example like the 
cleaner for clearance of the residual toner in the conventional example that a discharge product could not 
be wiped off. 

[0015] By this invention, a long lasting a-Si system photo conductor is used for a photo conductor by 
hard. An a-Si system photo conductor is hard, and since the a-SiC layer of a surface protective layer also 
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has the high degree of hardness, even if it rubs by the strong pressure with a fiber cleaner, it is not worn 
out. Conversely, with the OPC photo conductor and a-Se photo conductor of a low life, the are recording 
of discharge product ion itself seldom poses [ a degree of hardness ] a problem low. 
[0016] Wiping of the discharge product ion in this invention is dry type, and the adaptation to 
electrophotography equipment is easy for it. Moreover, removing discharge product ion means that the 
heating temperature of a photo conductor may be low. This means decreasing the power consumption of 
electrophotography equipment and decreasing the latency time at the time of initiation of operation. 
[0017] 

[Example] Although this invention is concretely explained based on an example below, this invention is 
not limited to an example. 

[0018] The outline of an example is shown in drawing 1 . In drawing, 1 is an a-Si photo conductor, 2 is 
conductive base materials, such as aluminum, nickel, Fe, Cu, and Au, and 3 is an a-Si photo conductor 
layer. The a-Si photo conductor layer 3 consists of the a-Si charge impregnation blocking layer 21, an a- 
Si photoconduction layer 22, and an a-SiC surface protective layer 23, as shown in drawing 2 . The 
charge impregnation blocking layer 21 does not need to prepare and a monolayer or two-layer [ of a 
charge generating layer and a charge transporting bed ] are sufficient as the photoconduction layer 22. 
The insulating construction material or high resistance construction material of arbitration can be used 
for the surface protective layer 23 besides a-SiC. 

[0019] For an electrification machine and 5, as for a development counter and 7, an exposure beam and 
6 are [ return and 4 / an imprint charger and 8 ] separation chargers at drawing 1 . 9 is a toner cleaner, 10 
is a revolution roller and 1 1 is a blade. 

[0020] 12 is a fiber cleaner, it should stick cloth, such as nylon and cotton, on the front face of the core 
of plastics here, makes a front face a concave, and is contacted on the front face of a photo conductor 1 . 
Surface width of face of a cleaner 12 was set to 10mm here, and was made into the width of face of the 
peripheries 1/60 of the photo conductor 1 with a diameter of 108mm. As for contact width of face, about 
1 of the periphery of a photo conductor 1 / ten to 1/100 are desirable. The die length of a cleaner 12 is 
made equal to the effective electrification width of face electrified with the electrification vessel 4. 13 is 
a pneumatic cylinder, 14 is a pneumatic pressure pump, 15 is a counter, the use count of a photo 
conductor 1 is counted with a counter 15, for example, a cylinder 13 is operated 100 - every 50,000 
sheets, and the fiber cleaner 12 is pushed against the front face of a photo conductor 1 by the 
predetermined pressure. It changes to a pneumatic cylinder 13 and the fiber cleaner migration means of 
arbitration, such as a spring and a motor, can be used. 16 is an optical electric discharge lamp. 
[0021] The configuration of the fiber cleaner 12, a class, and construction material are arbitrary. The 
fiber of arbitration, such as animal hairs, such as hemp, silk, paper, wool, a rabbit, and a horse, 
polyester, and an acrylic, other than cotton or nylon can be used for construction material. In addition, 
one of the advantages of supposing that it is fibrous is that there is little breakage on the surface 
protective layer 23 compared with a blade-like case. The modification of the fiber cleaner 12 is shown in 
drawing 3_ - drawing^ . 

[0022] With the fiber cleaner of drawing 3 , the fiber cloth 32 is stuck on the perimeter of the core 31 of 
plastics, and it considers as a cleaner. With the cleaner of drawing_4 , cloth 42 is sent using rollers 41, 
43, and 44. The reuse of the cloth once used for wiping is not carried out, but it is made to contact an 
always new field to a photo conductor 1 in this example. This is advantageous at the point of not re- 
moving the discharge product ion which moved to cloth 42 by wiping to a photo conductor 1 . With the 
cleaner of drawing 5 , discharge product ion is wiped off using the cloth 52 twisted around the perimeter 
of a roller 51. In drawing 4 and drawing_5 , as for the diameter of rollers 43 and 51, about 1 of the 
diameter of a photo conductor 1 / five to 1/10 are desirable, and in a photo conductor 1 and this direction 
revolution, rotational speed makes it 1 of the peripheral speed of a photo conductor 1 / 30 to 3 times, 
when 1.5 to 5 times of a photo conductor 1 are desirable and it is a hard flow revolution in peripheral 
speed. 
[0023] 

[The example 1 of a trial] After carrying out precision washing of the aluminum pipe base material 2 
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(diameter 108mmx360mmL), it set in the vacuum evaporator and the charge impregnation blocking 
layer 21 with a thickness of 2 micrometers and the a-Si photoconduction layer 22 with a thickness of 25 
micrometers were formed on the base material 2 by the RF glow discharge which made SiH4 the main 
material gas. The degree of vacuum made to 0.5Torr(s), and temperature made discharge conditions 250 
degrees C Next, on this photoconduction layer 22, SiH4 and CH4 gas was used and the a-SiC surface 
protective layer 23 with a thickness of 0.54 micrometers was formed by RP glow discharge. The degree 
of vacuum made to 0.35Torr(s), and temperature made discharge conditions 250 degrees C. 
[0024] The equipment of drawing I performed 200,000 electrostatic running using this photo conductor 
1. The software pad of a cheesecloth was used for the fiber cleaner 12. The photo conductor 1 was 
heated at 44 degrees C at the heater which is not illustrated during running. The copy test was performed 
in 32 degrees C and the environment of 85% of relative humidity after running of 200,000 sheets. A 
result is shown in a table 1. Image flow can be prevented by wiping off by the pressure of lkg/cm2 or 
more so that clearly from a table. 
[0025] 
[A table 1] 

Clearance of a fiber cleaner and discharge product ion A fiber cleaner and pressure 3kg/cm2 of existence 
of the image flow of 200,000 sheets after It wipes off every 10,000 sheets. In 2 minutes after heater-on, 
2kg/cm2 of dissolutions It wipes off every 10,000 sheets. In 3 minutes after heater-on, lkg/cm2 of 
dissolutions It wipes off every 10,000 sheets. It is 0.5kg/cm2 of dissolutions at 5 minutes after heater-on. 
It wipes off every 10,000 sheets. It does not cancel in 60 minutes after heater-on, but is 0.5kg/cm2. It 
always wipes off. It does not cancel in 60 minutes after heater-on, but is a fiber cleaner. Nothing It does 
not cancel in 120 minutes after heater-on, but is [0026]. 

[The example 2 of a trial] The change of the heating temperature of the photo conductor 1 required for 
prevention of image flow by the existence of the fiber cleaner 12 was investigated using the photo 
conductor 1 used in the example 1 of a trial. According to the example, the photo conductor 1 was 
heated at 44 degrees C, and discharge product ion was wiped off by the pressure of 3kg/cm2 with the 
fiber cleaner every 20,000 sheets. In the example, after the 200,000-sheet test did not generate image 
flow. In the conventional example which does not use the fiber cleaner 12 on the other hand, it was 
required for preventing image flow to heat at 55 degrees C or more. 
[0027] 

[Effect of the Invention] In this invention, the discharge product which is the key factor of image flow is 
wiped off by cloth, cotton, etc., and is removed, and even if it uses it for a long period of time, image 
flow can be prevented also in highly humid again. Since the high a-Si system of surface hardness is used 
for a photo conductor, the breakage by the pressure at the time of wiping is not produced. Since a fiber 
cleaner removes discharge product ion, while it is not necessary to heat it even if the heating temperature 
of a photo conductor is low, and reducing the power consumption of electrophotography equipment, the 
latency time at the time of initiation of operation can be shortened. If it is made to contact a fiber cleaner 
to a photo conductor intermittently furthermore, generating of fiber waste is prevented and decline in the 
wiping effectiveness by the crater of a cleaner can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Dra wing 2] 
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[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/13/2004 



Page 2 of 2 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/13/2004 



